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577  ABSTRACT

A color meter for mea'surihg the respective intensity of

the blue, green and red regions of an illuminating light
source to provide the photographic information accord-
ing to the measured value. The present invention pro-

- vides an appliance, which directly provides, as the final
output, the light balancing factor or the color compen-

sating factor according to the necessary one from
among the measured informations of the light intensity
of each region of blue, green, red and an information

determined according to using film, video image pickup

tube, solid image pickup element, etc. and of which the

- operation is simple and the correcting filter can be sim-
- ply and quickly determined. .

16 Claims, 7 Drawing Figures
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1
COLOR METER

BACKGROUND OF THE INVENTION

1. Field of the Invention ) -

The present invention relates to a color meter which
measures the respective intensity of the blue, green and
red regions of an illuminating light source to provide

photographic information accordlng to the measured |

- values.
- 2. Description of the Prior Art

A color meter 1s required to determine a color cor-
recting filter, which can be used to compensate for the
difference between the color balance of the illuminating
light source and that of the film to be used. Color cor-
recting filters, a LB filter and a CC filter which are

respectively different in achieving correction can be -

10

4, 389 118

2

An object of the present invention is to prov1de a

novel type of color meter wherein the operation is sim-

ple and the correcting filter can be simply and quickly
determined. |

Another object of the present invention is to provide
a novel color meter which can directly display the light
balancing factor or the color compensating factor with
respect to the conventional color meter, which is
known as an accessory which measures and displays the
B-R ratio and the G-R ratio, whereby, according to the

present invention, the determination of the color cor-

- recting filter can be made more quickly and easily than

15

used. The color correction is performed through the

- combination of the filters. Namely, the LB filter is used

for compensating for the difference between the inclina- °

tion of the entire color balance ranging from the red to
the blue in the light source and the inclination of the
corresponding entire color balance of the film to be
used. Also, the CC filter is used to locally compensate
the difference between the color balance of a specified
color region with respect to the red in the light source

and the corresponding color bala:nee of the film to be
used. | |

20

- before, thus resulting in greater convenience for the

photographing operation.

According to the present 1nvent10n, there is provided
a color meter comprising a first light measuring circuit
for outputting a signal correspoudmg to the 1nten51ty of

the incident light of a red region from among the inci-

dent hight rays; a second light measuring circuit for
outputting a signal corresponding to the intensity of the

- incident light of a green region, a third light measuring

25

The conventional color meter measured and dis- 30

played the incident light intensity ratio (B-R ratlo) of

the blue region with respect to the red region in the
light source and the incident light intensity ratio (G-R

ratio) of the green region with respect to the red region.

A photographer uses a calculation panel on the color
meter or an accessory calculation panel and operates

the dial on the calculation panel in accordance with the

color temperature of the film and the B-R and G-R
ratios read by the color meter. He reads the correspond-
ing light balancing factor or the color compensating
factor to determine the LB filter or the CC filter.

Therefore, the conventional color meter having such

a construction as mentioned above was considered as an
accessory for measuring and displaying the B-R ratio
and G-R ratio; which were only indirect information in
determining the LB filter or the CC filter, resulting in
that the conventional color meter took more time to
determine the correcting filter and was too complicated
in use. Briefly described, according to the conventional
color meter, the information measured was intermediate

in determining the correcting filter. The B-R ratio and

the G-R ratio reflects the measured information of the
light intensity in each of the blue, green and red regions.
The final output was a value, which had no direct infor-
mation. The filter determination which is based on the
film used must be calculated or determined by use of an
accessory calculator panel.

SUMMARY OF THE INVENTION

Accordingly, the present invention provides an appli-
ance, which directly provides, as the final output, the
light balancing factor or the color compensating factor
according to the necessary one from among the mea-
sured information of the light intensity of each region of
blue, green, red and on information determined accord-
ing to the film, video game image pickup tube, solid
image pickup device, etc., used thereby to obtain a new
type of color meter. -

35
“tages of the present invention will become more appar-
~ ent from the following detailed description of the pres-

~ent invention when taken in conjunction with the ac-

45
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circuit for outputting a signal correspendm g to the
mtensuy of the incident light of a blue region, a setting
apparatus for outputting a signal corresponding to the
color temperature of a type of a film to be used, a pro-

-cessing circuit which can guide a light balancing factor

and/or a color compensating factor according to a nec-
essary signal from the signals from the first, second and
third light measuring circuits and the signal from the
setting apparatus, and a display apparatus which can
display the light balancing factor or the color compen-
sating factor according to the signal of the processing
circuit.

These and other objects, features aspects, and advan-

companying drawings, in which; |
- BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an electronic circuit dlagram to be em-
ployed in a photographic color meter according to a
first embodiment of the present invention;

FIG. 2 1s a perspective view of a photographic color
meter to which the present invention has been applied;

FIG. 3 i1s an electronic circuit diagram to be em-

ployed in a photographic meter according to a second

embodiment of the present invention;

FIG. 4-1 through FIG. 4-4 are flow charts of output
signal showing the operation of the microcomputer
employed in the second embodiment of FIG. 3.

DESCRIPTION OF THE PREFERRED
| EMBODIMENTS

The following embodiment of the present invention is
constructed on the assumption of achieving color cor-
rection by the combination of an LB filter with a CC
filter. Prior to the description of the embodiment, pre-

liminary items about the color correction will be de-
scribed hereinafter..

There 1s known the relationship of

108/Tx=1/K>-{1n(l1/5)—K1} (1)
between the light-ray intensity (I, I») of the operational
two wavelengths (A1, A2) from a black body radiation
and the photographic color temperature (Tx) Kelvin



~ determined by the two-wavelength intensity in black-
body radlatlon Here, I |

K] 5. ln()LZ/M) Ko=(1/A2—1/A1).C
is glven, wherein C is constant. Also, there is known to
be represented

Mx= 106/ Tx

with Mrd as unit, the Mrd standing for Micro Recipro-

cal Degree.

In actual known measuring apparatus, for photo-
- graphic color it is difficult to measure the light-ray
" intensity of one wave length enly Actually the output
In of the measuring apparatus is as follows:

~_IH=II'SH'd?t

‘wherein Sn is the spectral sensitivity or response of the
‘measuring apparatus. Also, the wavelength An corre-
sponding to the measuring apparatus is given as follows.

= [ A-Sn-d\

The above-described relation is applied to the light-
~ray intensity Ib of the blue region in the light source and

B 4,38-9"11?8
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“the lightray intensity Ir of the red region to give the '

following Mb. This Mb is called B-R ratio.

o (1-1)
106 1

_d08 1 (B

Mft— o = Kop -(lnb_ —Ku-,-)
PSS VIR (I SRR I I

Mib=35-In e ,Kz;,-—-( YRRV ) - C

Ib= [I-Sh-d\ Ir — [I-8r-d\

Ab = [Sb-A-d\ Ar= [Sr-A-d\

- Sb; is the spectral sensitivity of a light measuring

circuit in the blue region; |

'Sr; is the spectral sensitivity of a light measurmg
circuit in the red region.
- Likewise, the following Mg is given even in the light-
~ ray intensity Ir of the red region in the light source and
the light-ray intensity Ig of the green region. This Mg 1s
called a G-R ratio.

- (1-2)

Mg = 5 - In(Ar/Ag), Kag = (I/Ar — 1/Ag) - C

Ig — [I.-Sg-d\ Ag = f?t-Sg*dh

Sg, is ‘the spectral sen51t1v1ty of a light measuring

~circuit of green region.
In the case of correction by the combmatlen of the

LB filter and the CC filter,

Mb— Mf=LB(Mrd) )

' 'Mg-(Mb—Mj)-+Mf=Mg——Mb=CC(Mrd) _ 3)

is given accordmg to the value Mf eorrespondlng to the

30
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3D

.

ratio, Mb, and the G-R ratio, Mg, above-mentioned.

Here,
Mf=10%/7f

is given wherein TT the 1s eoler temperature of the film

used.

The LB, whlch is called the light balancmg factor,

shows the difference between .the B-R ratio conformed
to the film used and the B-R ratio of the measured illu-

minating light source. Also, the above-described CC is
called color compensating factor, who shows the differ-
ence between the G-R ratio conformed to the film used
and the G-R ratio through the correction of the cor-
rected illuminating light source according to the LB
factor. As described hereinabove, a person who per-
forms the measurement can use the color filter such as

‘an LB filter, and CC filter, conformed to the LB factor

and the CC factor to perform a photographing opera-
tion of a color balance, which conforms to the film or

image recordlng member used.
FIG. 1 is an analog circuit diagram of a photographlc -

color meter showing a first embodiment of the present

invention. A circuit (1) is composed of a filter (Fo) for
allowing only the light ray of the blue region from
among the incident light rays to pass therethrough, a
light receiving element (PDo), a diode (Do) for loga-
rithmic compression and an operation amplifier (OA0).
The circuit (1) comprises a light measuring circuit for
the blue region, which output a voltage (vb), wherein
the intensity of the incident light of the blue region from
among the incident light rays has been logarithmically
compressed. A circuit (2) is composed of a filter (F2) for
allowing only a light ray of the red region to pass there-
through, a light receiving element (PD2), an operation
ampllﬁer (OA2) and a diode (D2) for logarlthmlc com-
pression. The circuit comprises a light measuring circuit

for the red region, which outputs a voltage (Vr),

wherein the intensity of the incident light of the red

‘region from among the incident light rays has been

logarithmically compressed. A circuit (3) 1s composed
of a filter (F4) for allowing only a light ray of the green
region to pass therethrough a light receiving element
(PD4), a diode (D4) for logarithm compression, and an
operation amphfier (OA4). The circuit (3) compnses a
light measuring circuit for the green region, which
output a voltage (Vg), wherein the intensity of the inci-
dent light of the green region from among the incident
light rays has been logarithmically compressed.
Reference character (Eo) is a constant-voltage source

which outputs a voltage (V1) corresponding to (K1) in

the equation (1-1). Reference character (E2) is a con-
stant-voltage source, which outputs a voltage (V1g)
correSpondmg to the Kjg of an equation (1-2). A circuit
(40), which is composed of resistors (Ro) through (R10)
and an operation amplifier (OA;¢), comprises a subtract-
ing circuit, wherein the resistors (Ro), (R2), (R4) are

- equal in resistance value, and the resistors (R6), (R8),

65

color temperature of the film of various types, the B-R

(R10) are equal in resistance value. A circuit (42) com-
posed of resistors (R12) through (R22) and an operation
amplifier (OAS8) is a subtracting circuit, wherein the
resistors (R12), (R14) and (R16) are equal in resistance
value and the resistors (R18), (R20) and (R22) are equal
in resistance value. A circuit (50), which is composed of
resistors (R24), (R26) and an operation amplfier
(OA10), eempnses an inversion amplifying circuit,

wherein the ratio R26/R24 of the resistors (R24), (R26)
corresponds to the 1/|Kjzs| of the equation (1-1). A



S

circuit (52), which is composed of resistors (R28) and
(R30) and an operation amplifier (OA12), comprises an
inversion amplifying circuit, wherein the ratio R30/R28
~ of the resistors (28), (30) corresponds to the 1/ K2g| of
the equation (1-2). (K25, K2¢<0)

A circuit (60), which is composed of operation ampli-
fiers (OA14), (OA16), transistors (BTo), (BT2), (BT4), a

reststor (R32), a constant-voltage source (E4), and a

diode (D6), comprises an inverse-number operation
circuit for calculating the Operatlon of

TH{(Kelvin) = 10°/Mb

A circuit (62), which is composed of operation amph-
fiers (OA18), (OA20), transistors (BT10), (BT12),
(BT14), a resistor (R34), a constant-voltage source (E6)
and a diode (D8), comprises an inverse-number opera-
tion circuit for calculating the operation of -~ |

Te(Kelvin)— 10%/Mg

A circuit, which is composed of a eonstaut-voltage
source (E8), an operation amplifier (OA22), transistors

(BT6), (BT8) and a light-emitting diode (LDo), com-

prises a warning circuit for indicating that the photo-

(6) 20

4,389,118
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graphic color temperature Tb based on the output of

the light measuring cu'eult (1) and (2) cannot be deter-

mined. |

A circuit, which 1s composed of a constant-voltage
(E10), an operation amplifier (OA24), transistors
(BT16), (BT18) and a light-emitting diode (LD2), com-
prises a warning circuit indicating that the photo-
graphic color temperature Tg based on the output of
the light measuring circuits (2) and (3) eannot be deter-
mined.

A varniable-voltage source (E12) outputs a voltage

1S outputted from the subtracting circuit (40) The volt-
age (V6) corresponds to

[1n(!b/Ir) K b]

On the other hand the output of the li ght measurlng
circuit (2), (3) and the voltage Vg corresponding to the
Kig from the constant-voltage source (E2) are inputted
to the subtracting circuit (42). The voltage (V8) of

Ve— Vr— Vig= VS].

1S outputted from the subtraotmg circuit (40) The volt-
age (V8) correSponds to - |

(1n(lg/In—K d
The output ifoltage (V6) from the subtfee_tiug circuit
(40) is inputted to the inversion amplifying circuit (50).

The output voltage Vmb of the inversion amphfymg ,:
circuit (50) s gwen as follows.

Vmb = —R24/R26 V6

‘= —R24/R28 - (Vb — Vr — Vip) _.

As

30
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(VM) corresponding to the Mf (Mrd) of the equation -

(4), which corresponds to the color temperature of a
manually determined film. A circuit (7), which is com-
posed of resistors (R36) through (R42) and an operation
amplifier (OA26), comprises a subtracting circuit for
calculating the LB factor. Resistors (R36), (R38) are
equal in resistance value and resistors (R40), (R42) are
equal in resistance value. A circuit (8), which is com-
posed of resistors (R44) through (R50) and an operation
amplifier (OA28), comprises a subtracting circuit for
calculating the CC factor. Resistors (R44), (R46) are

equal in resistance value, and resistors (R48), (R50) are
equal in resistance value. |

Reference character (Mo) is a meter for displaying
the Tb (Kelvin) shown in thé equation (5). Reference

45
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character (M2) is a meter for displaying the Tg (Kelvin) |

shown in the equation (6). Reference character (M4) is

a meter for displaying the LB factor shown in the equa-
tion (2). Reference character (M6) is a meter for dis-

playing the CC factor shown in the equation (3).
The operation of the circuit of FIG. 1 will be de-
scribed hereinafter. Assume that the 1nten51ty of each of
the light rays which become incident to light receiving
elements (PDo), (PD2) and (PD4) is Ib, It or Ig, and the
voltage Vb, Vr, Vg corresponding to 1nlb, Inlr and
Inlg are outputted from the light measuring circuits (1),
(2), (3). The outputs of the light measuring circuit (1),
(2) and the voltage Vb corresponding to the K from

R24/R26=1/|'K2b.|(K25{0)' | -
is established, Mmb co_rre_sponds to the follow_ing Mb.
M= 1/Kap {1n(b/Ir)— Kib} R

On the other hand, the output voltage V8 from the

subtracting circuit (42) is inputted to the inversion am-

plifying circuit (52). The output voltage Vmg of the

inversion amplifying circuit (52) i1s given as follows.
Vmg = —R30/R28 - V8

—
I

—R30/R28 - (V8 — Vr — V)
As

.Rso/st= 1/1 Kog| (Kzg«(ﬁ)
1S estabhshed Vmg corresponds to the followmg Mg.
. Mg=— I/Kzg-{ln(lgffr) Klg} B o (1-2)

The output Vmb of the i inversion amplifying circuit
(50) is inputted to the inverse-number operation circuit

' (60). In the inverse-number operation circuit (60), a

35

voltage-current converting circuit, which i1s composed

- of the operation amplifier (OA14), the transistor (BTo)

and the resistor (B32), converts the input voltage Vmb
into the current Imb proportional to the input voltage.

- The current Imb becomes the collector current of the

60

transistor (BT2) for the current mirror use and is input-
ted to the logarithmic compression circuit composed of

 the diode (D6), the constant-voltage source (E4) and

the constant-voltage source (Eo) are inputted to the 63

subtracting circuit (40). The voltage (V 6) of

Vo—Vr—V)p=V6

the operation amplifier (OA16). Accordingly, assume
that the output voltage of the constant-voltage source
(EA4) is V2, and the output V4 of the operation amplifier
(OA16) 1s given as follows.

V4 = V2 — BI - Infmb



~ meter (M2).

71
.continued

= V2—B2.InVmb

wherein 81 and 82 are constants. The output V4 of the
operation amplifier (OA16) is logarithmically expanded

into current by the transistor (BT4). Assume that the

collector current of the transistor (BT4) is Itb, and

b = B3 - exp(V4)
= B3 -exp{V2 — B2 - nVmb}
= B4.exp(V2)/Vmb

wherein 83 and 84 are constants, are given. Through
the proper selection of the output voltage V2 of the

constant-voltage source (E4) the Itb becomes a value

~ corresponding to | o

 TH=105/Mb )

to give the photographic color temperature determined

by the B-R ratio. The photographic color temperature
Tbk (Kelvin) is displayed by the meter (Mo). The col-
lector current Itg of the transistor (BT14) becomes

B Itg— B4 exp (V10)/Vmg

“according to the input Vmg and the output (V 10) of the

- constant-voltage source (E6) from an inverse-number

operation circuit (62), which is the same in construction
_as.the inverse-number operation circuit (60). The cur-

rent value of the transistor collector (BT14) becomes a

value corresponding to

Te=10/Mg | (6)

' The photographic color-temp&ratlire Tgk (Kelvin) de-

‘termined by the G-R ratio is given from the inverse-
number operation circuit (62), and is displayed by the

‘When the output Vmb of the inversion
circuit (50) is larger than the output voltage (V14) of the
constant-voltage source (ES8), the output of the opera-
tion amplifier (OA22) becomes “high” to render the
~ transistor (BT5) nonconductive and, then, the inverse-
number operation circuit (60) and the meter (Mo) be-
comes inoperative. At this time, transistor (BT8) be-
comes conductive to light the light-emitting diode
(LLDo) to provide the warning. The reason why the
warning is given is that if the photographic color tem-
perature obtained from the measured B-R ratio becomes
O K or lower it renders the definition impossible to-be
made as the color temperature. Similarly, if the photo-

graphic color temperature given from the measured ->

G-R ratio becomes O K or lower by the constant-volt-
age source (E10), the operation amplifier (OA24), the
~ transistor (BT16), (BT18) and the light-emitting diode
(LD2), thereby render the inverse-number operation
circuit (62) and the meter (M2) inoperative to cause the
light-emitting diode (LD2) to give a warning.

4,389,118

" The Vmf corresponds to the MfMrd (Mrd) correspond-

10

15

~and the voltage of

ing to the color temperature of a film shown in the
equation (4), the Vmb corresponds to the MbMrd
(Mrd), and the VLB corresponds to the LB factor
shown in the equation (2) and is displayed by the meter
(M4). e *

‘"The Vmb, and the Vmg from the inversion amplify-
ing circuit (52) are inputted to the subtracting circuit (8)

Vee=Vmb— Vmg

is outputted from the subtracting circuit (8). As the
Vmg corresponds to the CC factor shown in the equa-
tion (3), the voltage Vcc being displayed by the meter

(M6). .

20

25

~ circuit of FIG. 1.
~ FIG. 2 is an appearance

30
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In this embodiment, a circuit 1s provided to give a

warning when the outputs Vmg, Vmg of the inversion

amplifiers (50), (S2) have become V14, 'V16 or more,
respectively. In addition, a circuit may be added to give
a warning likewise even when a light source wherein
the photographic color temperature becomes infinite
has been measured. The warning is given when the
outputs of the inversion amplifiers (580), (52) have be-
come a given value .or lower. The warning circuit is
required to be the same in construction as the warning

view of a color meter to
which the present invention has been applied. The con-
struction and function of the color meter of FIG. 2 will

be described hereinafter. | .
 Reference numeral (12) is a light receiving unit with

three filters and light receiving elements disposed

therein. Reference character (SS) is a slide switch for
setting a film type. When the switch (SS) is placed in a

- position B, the B type (color temperature 3,200 K in a
" tungsten type) is set, while, when the switch (SS) is

amplifying

45

" placed in a position A, the A type (color temperature
3,400 K in a tungsten type) is set. When the switch SS

is placed in a position D, the D type (color temperature
5,500 K in a daylight type) is set. Also, when the switch
SS is located in a position V, the color temperature of a
film to be set becomes variable. | |
Reference character (FS) is a button to be depressed
when the film type is required to be changed. When the
button (FS) is depressed, the display unit (22) displays
film and K, which show a film-set operation. Data cor-

" responding to the position of the slide switch (SS) 1s

50

60

“The subtracting circuit (7) inputs the output voltage

- Vmf from the constant-voltage source (E12) and the
~output Vmb of the inversion amplifier (50) to output the

voltage of | ~ |

VLB=Vmb—Vmf

read to display the color temperature on the display unit
(24), and the display unit (26) displays a set film type B,
A, D or V, which stands for variable. Also, when the
film type is variable, depression of UP button (US) or a
DOWN button (DS) simultaneously with the button
(FS) and the color temperature of the film to be set at a
given time period changes during the depression of the
two buttons thereby to display the set value on the
display unit (24). When the UP button (US) is in its
depressed position the set color temperature increases.
When the DOWN button (DS) is in its depressed posi-
tion, the set color temperature decreases. Once the UP
button or the DOWN button is released, the momentary
color temperature display is fixed and the value of the
display is stored as a color temperature set-value of the

film. The color temperature to be set has a top limit and

65
" the set value and the display value remain unchanged

a bottom limit. When the value has reached the limit,

even if the buttons (US) and (DS) are, respectively, in
depressed positions. Even if only the buttons (US) and
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| 9 |
(DS) have been depressed, the set value and the dlsplay
value remain unchanged.

Reference character (LS) is a button whlch is de-
~ pressed when the LB factor is required to be given.
When the button (LS) is depressed, “LB” of the display

unit (22) is displayed. And when a measured value is

maintained, the value of the LB factor is displayed by
the display unit (24). Also, when the measured value is
not maintained, nothing is displayed on the display unit
(24). When a measuring button (MS) is depressed to
read the measured value, the LB factor according to the
value is displayed on the display unit (24). Reference
character (CS) is a button, which is depressed when the
CC factor is required to be given. When the button (CS)
1s depressed, “CC” is displayed on the display unit (22).

10

10

omitted in description, since the circuit blocks have no

direct relation to the present invention.

‘Within the RAM (302), there are registers with vari-
ous labels thereon and the functions of these registers
will be described hereinafter. Reference character
MTC is a register, which counts the time required from
the button-action completion of the display off. Refer-
ence character MRD is a register, which sets the color

temperature parameter data of a set film type, for in-
stance, in this embodiment, MF-106/TfMrd is set. Fixed

- data at a type B is shown by K4, a fixed data at a type
- Aisshown by K5, and a fixed data at a type D 1s shown

15

When the measured value is read in as in the (LS) but-

ton, the CC factor is displayed on the display unit (24).

When the measured value is not maintained, nothing is

displayed on the display unit (24) before the measuring
button (MS) is depressed and the measured value is read
in. Reference character (KS) is a button, which is de-

pressed when the photographic color temperature de-

termined from the B-R ratio is required to be given.
When the button (KS) is depressed, K is displayed on
the display unit (22). When the measured value is main-

20

235

‘tained as in the (LS) and (CS), the photographic color

temperature is displayed on the display unit (24). When

the measured value is not maintained, nothing is dis-

played on the dlsplay unit. A film type, which is kept set
if any button is depressed 1S dlSplayed on the display
unit (26).

When the measurmg button (MS) is depressed the
measuring operation is performed except in a film type
setting mode. While the button (MS) is depressed, the
measuring operation is repeated to display the LB fac-
tor, the CC factor or the photographic color tempera-
ture parameter according to the new measured value.
When the (FS) button is depressed and the mode for
setting the film type is provided, no measuring opera-
tion is performed even if the measurement button (MS)
1s depressed. Also, when the light source brightness to
be measured becomes a given value or lower, the calcu-
lated data is not reliable, so that the display unit (24)
flashes and displays the calculated data. When the cal-
culated data has reached a top limit or bottom limit in
the case of the photographic color temperature, the
display unit (24) flashes and displays the top limit value

or the bottom limit value. Also, when the button actions

are performed, the entire display performs the same
displaying operation for a given time period (when the
- flashing operation is performed, the flashing operation
contmues) and stops the displaying operation after a
given time period.

The circuit construction accommodated in the color
meter of FIG. 3 will be described hereinafter. Refer-
ence number (300) is one chip of a micro-computer,
what is called as a u-com, wherein the circuit is com-
posed of, for example, C-MOSFET of which the con-
sumption power is less. Power to the circuit (300) is
normally fed from a power supply cell (E20). Within
the p-com (300), there are provided RAM (302), accu-
mulator (ACC) (304), carry flag (CY) (306), logical
operation circuit (ALU) (308), address counter (Ad.
Cou.) (310), ROM (312), frequency divider (DIV)
(314), clock generator (316), input ports (IP1) through
(IP3), and output ports (OP1) through (OP6). In addi-
tion, there are various circuit blocks, which will be

by K6. In the MDD, a displaying data is set on the

display unit (24), and the data for blank display (no
display) is shown by K3. Also, the data corresponding
to the top limit from the display limit values of the color
temperature 1s shown by K1 and the data corresponding
to the bottom limit is shown by K2. Reference character
MDM is a register, which sets the discrimination result
of the operation mode. Within the register MDM, 8 is
set in a film type 'setting mode, 4 is set in a LB factor
calculation mode, 2 1s set in a CC factor calculation
mode, and 1 is set in a color temperature calculation
mode. Reference character MFL is a register wherein 1

“1s provided when all the measured data are read in and

0 is provided when all the measured data are not read in.
Reference character MRN is a register, wherein a signal

- is inputted for switching to input one of the outputs
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(Vmb, Vmg and Vg) from an analog circuit (10) into an
A-D converting circuit (20), and the Vmb is inputted at
4, the Vmg is inputted at 2, and the Vg is inputted at 1.
Reference character MGF is a register, wherein 1 is
provided when the measuring operation is performed
through depression of the measuring button (MS) and 0
is provided when the measuring operation is not per-
formed. Reference character MF]J is a register, wherein
1 is provided in a case where the display is required to

flash to give a warning when the level of the Vg is a

given value or less (when incident light quantity is less)
and 0 1s provided in a case where the warning is not

‘required. Reference character MFC is a register,

wherein 1 exists when the blank display is required to be
performed in the flashing display and 0 exists when the
data display is required to be performed. Reference
character MRA is a register, wherein the data o from an

‘input port (IP1) is read in such a manner that 8 is pro-
- vided when the set film type is B, 4 when it is A, 2 when

it is D and 1 when it is variable. Reference character
MUD is a register, where 2 is provided when the down
button (IDS) is in its depressed position, 1 is provided
when the up button (US) is in its depressed position and
0 1s provided when both buttons are not in the de-
pressed position. Reference character MJU is a register,

wherein 1 i1s provided when the calculated color tem-

perature has exceeded a limit and 0 is provided when it -
has not exceeded the limit. Reference character MSJ is

-a register, wherein the data, by the button action, from

an input port (IP2) is read in. Reference character #W
Is a register, wherein the A-D converting data from an
input port (IP3) is read in. Reference character #X is a

register, wherein the data of the register #W is a data

corresponding to Mb, the data is set. Reference charac-
ter #Y is a register, wherein when the data of the regis-
ter #W is data corresponding to Mg, the data is set.
Reference character #Z is a register, wherein when the
data of the register #W is data corresponding to Vg, the
data i1s set.
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- Strobe mgnals are normally outputted from the out-

put ports OP1 to scan switches (FS), (LS), (CS), (KS),

'(US), (DS), (BSS), (ASS), (DSS) and (VSS). In addi- '

- tion, the 1 chip p-com executes the instruction from a

specified address (0 address) of the ROM (312) when
the input of a switch has been provided at an inopera-

tive condition (the condition of CEND) or a one-

second-lapsed signal from the frequency d1v1der (314)

" has been provided.

A transistor (BT20) is a transistor, which controls the
feeding to the analog circuit (10) and the A-D converter
(20) by a signal, through an inverter (IN), from the

10

n-com (300). Reference numeral (10) is an analog cir-

cuit composed of the light-measuring circuit (1), (2), (3),
the eonstant-voltage SOurces (Eo) (E2), the subtracting
- circuits (40), (42) and the inversion amplifiers (50), (52).

~ The Vmb, Vmg from the inversion amphfiers (50), (32)

- and the Vg from the light measuring circuit (3) are

“outputted from the analog circuit (10). Reference char-

“acters FET (FTo), (FT2) and (FT3) are analog

15

- 12

Theé operation of the p-com (300) shown in FIG. 3
will be described hereinafter with reference to the flow
charts of FIG. 4-1 through FIG. 4-4. FIG. 4-1 and FIG.
4-2 mainly show the flow charts of the measurement,
calculation and display operations with respect to the

‘u-com (300), FIG. 4-3 mainly shows the flow chart of
the button detecting and the data setting operation, and

FIG. 4-4 shows the flow chart of the display operation
in a case where the button operation is not performed.

When the input from the button or one-second signal
from the frequency divider (314) has been provided, the
u-com (300) starts its operation from the instruction
within the specific address of the ROM (312). At a step
#2, the decision is performed as to whether the opera-
tion is started by the one-second signal or by the signal

from the button. In the case of the one-second signal

the step moves to a step #81 of FIG. 4-4. When it is not

. the one-second signal, the data from the input port (1P2)

20

- switches. The data within the MRN register is output- -
" ted from the output port (OP3) of the p-com (300).

When 4 has been outputted from the p-com 1300, the
FET (FTo) becomes conductive to input the Vmb to
‘the A-D converter (20). When 2 has been outputted, the

FET (FT2) becomes ¢

comes conductive to input the Vg. The Vg is used to

- determine whether the incident light is a given value or

- more. Reference numeral (20) is an A-D converter,
~ which is actuated by a signal from the output port
- (OP3) of the p-com (300). The A-D conversion results
are read into the u-com (300) from the input port (IP3).
- Reference numeral (22) corresponds to the display unit

. (22) of FIG. 2, reference numeral (24) corresponds to

the display unit (24) of FIG. 2, and reference numeral
(26) corresponds to the display unit (26) of FIG. 2, the
display units being composed of, for example, liquid

 crystal.

Reference numeral (MSW) is a switch, which is
closed when the light measuring button (MS) of FIG. 2

| conductive to input the Vmg.
- ‘Also, when 1 has been outputted, the FET (FT4) be-

25
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is read into the register MSJ inside the RAM (302) to
detect which button is depressed at a step #3. Then, at
a step #4, a detection is performed as to whether or not

‘the switch (MSW) is closed according to the contents of
‘the register MSJ wherein the button signal within the
RAM (302) has been read 1n. When the button is not in

its depressed position, the step moves to the step #51 of
FIG. 4-3, while, when the button is in_its depressed
position, the step moves to a step #5. At the step #5,

‘detection is made as to the contents of the register

MDM. When MDM =8 that is, the film type setting

mode, the CEND is provided to stop the Operatlon

Namely, in the film type setting mode, the measuring
operation 1s not performed

Once detection is made that the mode is not in the
film type setting mode at step #5, a signal “high” 1s

inputted to the inverter (IN) from the output port (OP3)
at the step #6 to render the transistor (BT20) conduc-
tive thereby to start the feeding operation to the analog
circuit (10) and the A-D converter (20). And 1 is set in
the register MGF to indicate that the measuring opera-
tion is performed at a step #7 to put the register MFL
into O, in which register 1 is provided when three mea-

sured values have been read in, since the measured

has been depressed Reference character (FSW) 1s a

~ switch, which is closed when the film type setting but-

ton (FS) of FIG. 2 has been depressed. Reference char-
acter (LSW) is a switch, which is closed when the LLB
calculating button (LS) of FIG. 2 has been depressed.
Reference character (CSW) is a switch, which 1s closed
when the CC calculating button (CS) of FIG. 2 has been
depressed. Reference character (KSW) is a switch,
which is closed when the button for the calculating
‘color temperature (KS) of FIG. 2 has been depressed.
Reference character (USW) is a switch to be closed
through the depression of the button (US), which is
depressed to increase the set color temperature of a film
- of FIG. 2. Reference character (DSW) is a switch to be
closed through the depression of the button (DS),
‘which is depressed to decrease the set color tempera-
‘ture of a film of FIG. 2. Reference character (BSS) 1s a

45

value are not read in. Also, 4 is set, in the register MRN
for specifying the data to be read in, to specify the data
Mb to be read-in at first. At a step #8, decision is made
as to whether the register MFL is 1 or 0. When the

three measured data have not been read in yet through

~ closure of the measurmg switch (MS), the step moves to

50

35

 switch, which is closed when the slide switch (SS) of 60

" FIG. 2 is located in a position B. Reference character

(ASS) is a switch, which is closed when the slide switch
(SS) of FIG. 2 is located in a posnmn A. Reference
“character (DSS) is a switch which is closed when the
slide switch (SS) of FIG. 2 is located in a position D.
- Reference character (VSS) is a switch, which 1s closed
~ when the slide switch (SS) of FIG. 2 is located in a
position of V.

65

the step #21, since the register MFL is 0. A blank dis-
playing data K3 is set in the register MDD to decide the
registers MRA, MDM so that the set film type is dis-
played on the display unit (26) and the set calculation
mode is displayed on the display unit (22) and the step
moves to a step #24.

When the three measured data are arranged, at a step
#8. with the measuring switch (MS) being closed, or
when the measured data are arranged after the button
deciding action to be later described according to FIG.
4-3, the step moves to a step #9 to decide the contents
of the register MDM to decide the calculation mode.
When the register MDM is 1, the step moves to a mode
(a step #10) wherein the photographic color tempera-
ture determined by the B-R ratio Mb is calculated,

thereby to perform the operation of

Th=105/Mb - (%)
Then, at a step #11, a decision is made as to whether or

not the calculated data exceeds a display limit value.
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- When the calculated data does not exceed it, the dis- -

playing data corresponding to the calculated data is set
in the register MDD. And O is set in the register MJU
so that the flash display is not performed and the step

moves to a step #24. When it has been decided that the
calculated data exceeds the display limit at the step #11,

a top limit data K1 or a bottom limit K2 is set in the
register MDD at the step #14 or the step #15 to set 1in
the register MJU so that the flash display may be per-
formed thereby to move to the step #24.

When the content of the register MDM is 2 at the step
#9, the CC calculation is performed. The operation of

CC=MG—Mb
is performed at the step #17 to set the diSplaying-dat‘a-in
the register MDD thereby to move to the step #24.
When the content of the register MDM is 4 at the step
#9, the mode is a LB calculation mode. At the step #19
the operation of
Lb—Mb—Mf 2)
18 'performed to set the displaying data in the register
MDD thereby to move to the step #24. |
At the step #24, the register MGF is decided to judge

(3)
15

14
(BT20) to the analog circuit is turned off thereby to

‘move to the step #38. Once it is decided that the mea-

- suring switch (MSW) is closed at the step #35, the step

10

#35 goes to the step #39 to decide the contents of the
register MRN. When the content of the register MRN is

- 4, the input voltage to the A-D transducer (20) is Vmb

to set the data, read into the register #W, in the register
#X. When the MRN is 2, the A-D converted data
which corresponds to the Mg is set in the #Y register.
Also, when the MRN is 1, the A-D converted data
which corresponds to the output Vg of the light mea-
suring circuit (3) of FIG. 1 is set in the #Z register to
decide whether or not the data is at a given value or

“less. When the incident light quantity is at a given level

or less, the calculated data is not reliable and this is
performed to warn against it. When the incident light

quantity is at a given value or less, 1 is set in the register
'MFJ while, when it is at a given value or more, O is set.

- The MFJ is used to decide as to whether or not the

20 -

display is made to be flashed at the step #26 and at the
step #87 to be described later. The time required from

- the step #25 to the step #34 is longer than the time
- required for the A-D conversion.

235

whether or not the light is being measured. When the

light is not being measured, the step goes to the step
#26, while, when the light is being measured, an A-D
conversion starting signal is outputted, at the step #25,
from the output port (OP3) Time required from the

step #6 to the step #25 is longer than the time required

for the analog circuit (10) to be stabilized.

At the step #46, the bit of 1 in the register MRN is
shifted by one bit onto the lower unit side. Namely, 4 is
put to 2 and 2 1s put to 1, and when it is 1, 1 is provided

“in the carry (306). At the step #47, decision is made as

~ to whether or not the 1 is in the carry (306), and when

30

At the step #26, decision is made as to whether or not -

the register MFJ is 1 when the output level of the light

measuring circuit is located at a given value or less at

the steps #42 through #45 to be described later. When

the MFJ 1s not 1, decision is made as to whether or not

the register MJU is 1. When the register MJU is not 1,
the step goes to the step #32 to perform the displaying

operation according to the data of the MDD. When the

register MFJ or MJU is 1, decision is made as to
whether or not the register MFC is 1 at the step #28.
Also, when the register MFC is 1, the blank displaying
data K3 is set in the register MDD to render the MFC
zero. At the step #32, the blank is displayed on the
display unit (24). Also, when the register MFC is not 1
~ at the step #28, 1 is set in the MFC, at the step #32, to
display the contents of the register MDD on the display
unit (24). Namely, when MFJ and MJU are 1, the opera-
tions of the steps #26 through #36 display the calcu-
lated data and the blank alternately on the display unit
(24) every time the step is past, whereby the ﬂashln g
display is performed.

At the step #33, decision is made as to whether or not
the measuring operation is being performed again.
When the measuring operation is not being performed,
1.e., when the operation has been performed through
depression of a button except for the measuring button,
the register MTC for timer, which causes the displaying
operation to be continued for a given time period, is
reset at the step #38 to stop the operation.

When it is decided that the measuring operation is
being performed at the step #33, the A-D converted

data i1s read into the register #W from the input port
- (IP3) to decide whether or not the measuring switch
(MSW) is closed or not. When the measuring switch
(MSW) is not closed, the step goes to the step #36 to
render the register MGF zero. The feeding transistor

35
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1 1s not in the carry, the step goes to the step #50 to
output the content of the MRN to the output port (OP2)
thereby to return to the step #8. When 1 is provided in
the carry (306) at the step #47, three data are adapted to
be read in. Thus, 1 is set in the register MFL and 4 is set
in the register MRN thereby to move to the step #50.

While the measuring button (MS) is in its depressed
position, the three data are repeatedly read in in order
through the action when the measuring button (MS) is
depressed. The operation and display are performed, in
accordance with the set calculation mode, on the base
of these data. Once the measuring button (MS) is re-
leased, the action moves to the time counting operation
for continuing the displaying operation.

Then, the operation in a case where the buttons ex-
cept for the measuring button have been acted will be
described hereinafter with reference to FIG. 4-3. The
data read-in in the register MSJ at the step #3 are de-

cided at the steps #51, #54, #57 and #60. In the K

calculation, 1 is set in the register MDM to display the

K on the display unit (22). In the CC calculation mode,
2 1s set in the MDM to display the CC on the display

unit (22). In the LB calculation mode, 4 is set in the
MDM to display the LB. In the film type setting mode,
8 is set in the MDM to dlsplay the film thereby to move
to the step #63. |
At the step #63, the content of the register MDM 1S

decided. When the MDM #8 is established, the mode is
the calculation mode, and the step goes to the step #8.

When the reading-in operation of the measured value

has been completed, the operation and display are per-
formed 1n accordance with the set calculation mode to

- stop the action thereby to move to the counting opera-

65

tion of a given time period. Also, when reading-in oper-
ation of the measured value has not been performed, the

‘displaying operation is performed on the display unit

(26) by the step #21 or lower to stop the operation.
When the MDM =8 is established at the step #63, the

~ step moves to the step of the film type setting mode of -
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' ; the step #64 or lower. At the step #64, the data a corre-
~ sponding to the condition of the switches (BSS), (ASS)
(VSS) from the input port (IP1) i is read in to set in the

register MRA. Then, decision is made as to whether or
‘not the content of the register MRA is 1. When the

~ content is not 1, the step moves to the step #68, since

the type of B, A or D is required to be set. When the
content is 1, the step moves to the step #75, since the

~ film setting color temperature is variable.
At the step #68, the content of the register MRA is

decided. In the MRA =8, a data K4 (data of Mrd unit)
- corresponding to the film of the B type is set in the
register MRD to display B on the display unit (26)
thereby to move to the step #10. When the data K5
(Mrd) corresponding to the film of the A type is set in
 the register MRD, when MRA =4 is established at the
~step #68, to display A on the display unit (26), thereby

to move to the step #10. When the MRA =2 is estab-
~ lished at the step #68, a data K6 (Mrd) corresponding to
the film of a D type is set in the MRD to display the D,
~ thereby to move to the step #10.
- When the set color temperature of the film is variable,
~ the step moves from the step #67 to the step #75. At
this time, in a case where the content of the register
MUD is decided and the MUD =0 is established, both
the UP button and the DOWN button are not 1n their

10
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depressed positions. Thus, the step moves to the step

- #80 to display the V on the display unit (26) thereby to
move to the step #10. When the MUD=1 is estab-
lished, the content of the MRD is compared with the
~ value of the bottom limit. When the content of the

“MRD has reached to the bottom limit, the step goes to
the Step #80. When the content has not reached to the
bottom limit, 1 is subtracted from the content of the
register MRD to move to the step #80. When the
MUD =2 is established at the step #75, the content of
- the MRD is compared with the value of the top limit at
the step #78. When the content thereof has reached to
- the top limit, the step moves to the step #80. When the
- content thereof has not reached to the top limit, 1 1s

added to the content of the MRD thereby to go to the
step #80.
When the step returns to the step #10 from the step

#70, #‘72 #74 or #80, the operation of

Tf=1 109/Mf 4
is calculated according to the MF set in the register
MRD to perform the displaying operation thereby to
stop the operation. In a case where the Film button

(FSW) and the UP button (USW) or the DOWN button

30
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ing the execution of the flash display being 0, to turn off

the display units (22), (26) to output the data K3 of the
MDD, so that the CEND condition is provided. There-
after, no display is provided on the display unit unless
the button action is operated.

When no overflow exists at the step #82, decision is
made as to whether or not the flash display is performed

at the steps #87 and #88. When no flash display is
performed, the step goes to the step #94 to continue the

dlsplay When it has been decided that the flash display
is performed at the steps #87, #88, decision is made as
to whether or not 1 is provided in the register MFC at
the step #89. When 1 is provided in the register, 0 is set
in the MFC to set the blank display data in the MDD
thereby to move to the step #94. When the MFC has 0,
1 is set in the MFC to set the displaying data in the
MDD thereby to move to the step #94. Accordingly,
after the operation related to the button action has been
completed, the display is continued for a given time
period, and when the flashing eperatlen for warning 1s
required, the flashing operation is performed at an one-
second period.

In the above- deserlbed embodlment the B-R ratio

and the G-R ratio are given to perform the operation.
According to the present invention, it is not an object to
provide the B-R ratio and the G-R ratio as in the con-

‘ventional color meter, but it is an object to provide the

light balancmg factor and the color compensating fac-

. tor. Thus, it is not restricted to only the embodiment

wherein the operation through the B-R ratio and the
G-R ratio is performed. Namely, the light balancing
factor is a value, which is determined when the light

‘intensity of the blue region, the light intensity of the red

region and the color temperature of the film are given.
The color compensating factor is a value, which 1s de-
termined when the respective light intensity of blue,

'green, red and the color temperature of the film are

given. Thus, the value can be optional as the intermedi-
ate calculation process so that the B-R ratio and the

G-R ratio are not necessarily given.
In the above description, it was a precondition to use

" the LB filter and the CC filter each having the follow-

45
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(DSW) are in depressed positions under the meperatlve |
- (CEND) condition, the operation is performed agaln to

- change the set value. Namely, while the button is 1n its
depressed position, the set value is varied accordmg to
a given time period.

FIG. 4-4 is a flow chart, which is related to an opera-
tion of continuing the display for a given time period
after the completion of the eperation of the buttn ac-
tion. When one-second signal is provided from the fre-
quency divider (314) in the condition of the CEND, the
u-com (300) starts its operation thereby to move to the
step #81, and 1 is added to the register MTC for timer
use to decide whether or not the overflowing operation
has been performed. When the overflowing eperatlon
has been performed, the blank displaying data K3 is set
in the displaying data register MDD, with the register
MFL showing the reading-in completion of the mea-
sured value being 0, and the registers MFJ, MJU show-

33
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ing operation. Namely, the LB filter functions to com-

pensate for the difference between the entire inclination

of the characteristic curve of the color balance of a light
source and that of the film. The CC filter functions to
compensate for the local difference between the light
source and film in the characteristic curve has been
corrected. The color meter is used to select the respec-
tive proper correcting strength about each of the LB
filter and the CC filter. -

However, the color correction is not restricted to the
combination between the LB filter and the CC filter as
described hereinabove. In addition to the above

method, there is a method comprising the steps of using

a CC filter having the local correcting function in the
green region to perform the correcting operation (in

this case, the LB filter is not used) for the green region

only and using a second CC filter having the local cor-
recting function in the blue region to perform the cor-
recting operation for the blue region only thereby to
correct the difference between the characteristic curve -
of the color balance ranging from the red to the blue of
the light source and that of the film.

In this case, the B-R ratio (Mb) and the G-R ratio
(Mg) are used for representatlon, and CC1 and CC2

defined by
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Mg—-Mf= CCi
Mb—Mf= CC2

respectively become indexes (they are both color com-

- _'_'(Mrd)"'

(Mrd)

pensating factors) for the local correction of the green

region and for the local correction of the blue region.
Accordingly, as in the above embodiment, the present
invention may be constructed not only to display the
combination of the light balancing factor (LB) with the
color compensating factor (CC), but also to display the
combination of the color compensating factor (CC1)
and the color compensating factor (CC2). This can be
realized through the light modification of the above
- embodiment. As apparent from the definition of the
CC1 and CC2, the color compensating factor (CC1) is a
‘value, which 1s determined when the respective light

intensity of the green and blue regions and the color

temperature of the film are given. On the other hand,
the color compensating factor (CC2) is a value, which
can be determined when the respective light intensity of
the blue and red regions and the color temperature of
the film are given. Thus, the B-R ratio (Mb) and the
G-R ratio (Mg) are not required to be given as in the
above embodiment, and the mtcrmedlate calculation
process is optional.

As described hereinabove, the present invention prc-
poses, as a novel color meter, an appliance, which can
directly display the light balancing factor or the color
compensating factor with respect to the conventional
color meter, which is known as the appliance which
measures and displays the B-R ratio and the G-R ratio.
According to the present invention, the determination
of the color correcting filter can be made more quickly
and easily than before, thus resulting in greater conve-
nience for the photographing operation.

18

| ]atlng a signal ccrreSpcndlng tc the light balancing

factor in response to a signal from said setting apparatus
and a signal corresponding to said blue-red ratio.
3. A color meter described in accordance with claim

- 1, wherein said processing circuit comprises a first oper-
‘ation circuit for producing a signal corresponding to the

blue-red ratio according to the signals from said first

- light measuring circuit and said third light measuring
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circuit, a third operation circuit for calculating a signal

corresponding to a green-red ratio according to the
signals from said first light measuring circuit and said
second light measuring circuit, and a fourth operation
circuit for calculating a signal corresponding to the
color compensating factor in response to the signals

from said first operation circuit and said third operation
circuit.

4. A color meter described in accordance w1th claim
1, wherein a selection apparatus is provided and said
light balancing factor or said color ccmpensatin g factor
is displayed, by said display apparatus, in response to

the signal from the selection apparatus

5. A color meter described in accordance with claim

‘1, wherein said processing circuit has a microcomputer.

6. In a color intensity apparatus including a first
means for detecting the intensity of red light, a second
means for determining the intensity of green light, and -

- a third means for determining the color intensity of blue
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Although the present invention has been described

and illustrated in detail, it 1s to be clearly understood
that the same is applied by way of illustration and exam-
ple only and is not to be taken by way of limitation, the
spirit and scope of the present invention being limited
only by the terms of the appended claims.

What is claimed is:

1. A color meter for use with a color i image reccrdmg
apparatus comprising a first light measuring circuit for

40

45

outputting a signal ccrrespcndmg to the intensity of the

incident light of a red region from among the incident
light rays, a second light measuring circuit for output-
ting a signal corresponding to the intensity of the inci-
dent light of a green region, a third light measuring
circuit for outputting a signal corresponding to the
intensity of the incident light of a blue region, a setting

20

apparatus for outputting a signal corresponding to a -

color temperature parameter of an image capturing
member to be used, a processing circuit which can pro-
duce a light balancing factor and/or a color compensa-
tion factor in response to a necessary signal from the
signals from said first, second and third light measuring
circuit and the signal from said setting apparatus, and a
display apparatus which can display the light balancing
factor and/or the color compensatmg factor acccrdlng
to the signal of the prccessmg circuit.

60

2. A color meter described in accordance with claim -

1, wherein said processing circuit comprises a first oper-
ation circuit for calculating a signal corresponding to a

blue-red ratio according to a signal from said first light

measuring circuit and a signal from said third light mea-
suring circuit and a second operation circuit for calcu-

65

light emanatmg from a scene, the improvement therein
comprising:
means for selectmg the color temperature parameter
of the image capturing member to be used for cap-
turing the image of the scene; |
means responsive to signals from said first, second
and third means and a signal from said color tem-
perature selecting means for providing a factor
- determinative of the type of color correcting filter
to be used in conjunction with the selected parame-
ter of the image capturing member and
means for displaying said color correcting filter fac-
tor.
7. The 1mprcved color intensity apparatus of claim 6
wherem said providing means comprises:
means responsive to signals from said first means, said
third means and said color temperature selecting
means for providing a light balancing factor that
determines the type of light balancm g filter to be
used, and
means responsive to sagnals from said ﬁrst means, said
second means, and said third means for providing a
color compensating factor that determines the type
of color compensating filter to be used with said
light balancing filter. |
8. The improved color 1nten51ty apparatus of claim 7

55 wherein said light balancing factor providing means
comprises:

means for providing the ratio of blue light intensity to
red light intensity being detected, and
means for subtracting the signal representing the
color temperature parameter therefrom. |
9. The improved color intensity apparatus of claim 8
wherein said color compensating factor providing
means comprises: |
means for providing the ratio of green light 1ntcn51ty
to red light intensity, and
means for subtracting the signal representing the ratio
~ of blue light intensity to red light intensity there-
from. |
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10.. The 1mproved color 1nten51ty apparatus of claim 9
further comprising: |

“means for providing the color temperature of the

ratio of said blue light intensity to said red hght

mtens:ty, )
‘means for providing the color temperature of the
- ratio of said green light lntensny to said red light

“intensity, and

means for displaying the blue-red ratio color temper-

- ature and the green-red ratio color temperature.
~.11. The improved color intensity apparatus of claim
10 further comprising means for visually indicating that

-said blue-red color temperature cannot be determined
- for lack of intensity of the detected light.

- 12. The improved color intensity apparatus of claim

~ 10 further comprising means for visually indicating that

~-said green-red color temperature cannot be determined
for lack of intensity of the detected light.

- 13.'The improved color intensity apparatus of claim 6
further comprising means for visually indicating that

said provided factor may be unreliable due to the inten-

* sity of the light detected.

4-3“39;113 '

10

15

20

25

35

45

50

33

60

65

20

14. The improved color intensity apparatus of claim 6

-wherein said color temperature selecting means com-

prises means for manually selecting a film color temper-
ature constant.

15. The improved color intensity apparatus of claim 6
wherein said color temperature selecting means com-
prises means for manually selecting a color temperature
variable as desired.

16. The improved color intensity apparatus of claim
15 wherein said manual selecting means comprises:

means for displaying the color temperature stored in

said color intensity apparatus;

means responsive to a first manual mantpulative color

temperature stored in said color intensity apparatus
and being displayed, and stopping such increase in
response to a second manual manipulation, and
means responsive to a third manual manipulation for
decreasing the color temperature stored in said
color intensity apparatus and being displayed, and
stopping such decrease in response to a feurth

manual mampulatlen
| * % % .k XK
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